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ORGANIZATIONAL AND ECONOMIC MECHANISMS
FOR COMMERCIALIZATION OF GREEN TECHNOLOGIES
IN KAZAKHSTAN

Green technologies are essential tools to ensure sustainable development of the economy. The tran-
sition to a green economy requires changes in existing governance approaches, institutions, and markets.
In this regard, authors analyzed the current state and implementation of green technology projects in
Kazakhstan. Barriers identified through extensive literature review and semi-structured expert interviews
were validated through discussions with with experts and twenty-one barriers have been categorized
into six dimensions. They were placed on sheet by levels of authority to solve the problem and periods
for changing the situation. Understanding various barriers leads to important lessons in designing policy
instruments and institutions for diffusing green technologies. Research goal is to develop organization-
al and economic mechanisms for commercialization of green technologies in Kazakhstan. During the
study, authors used comprehensive literature review, expert interviews, analysis and synthesis methods,
and integral approach to elaborate mechanisms’ framework. As a result, objects and subjects, basic
principles, appropriate organizational and economic instruments, tools, four goals and eleven objectives
were proposed. The proposed framework permits managers and practitioners to make decisions in the
most effective way.

Key words: commercialization, green technology, organizational and economic mechanism, inno-
vation management, sustainable development.
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K.a3akcTaHAQ XacCbIA TEXHOAOTMSIAQPAbI KOMMEPLIMSIAQHABIPYADBIH,
YHbIMAQCTBIPYLUBIABIK, X)XOHE 3KOHOMMUKAAbIK, MEXaHU3MAEpI

JKacbIA  TEXHOAOTUSIAAD €A  3KOHOMMKACbBIHbIH TYPaKTbl AaMybiHbIH  OipAEH-0ip  MaHbI3AbI
KYPaAAApbIHbIH Oipi GOAbIN Tabblaaabl. >KacblA 3KOHOMMKara Ty >KOAbIHAQ Kasipri HapbiKTap,
MHCTUTYTTap MeH 0ackapy ToaciaaepiHae e3repic kaxeT. OcbiFaH opai, Makaaa aBTOPAApbl
KaszakcTaHAaFbl XKacbIA TEXHOAOTMSIAAP CAAACbIHAAFbI )KOOAAAPAbIH, aFbIMAAFbI KaN-KYili MEH OPbIHAAAY
GapbICbiHa TaApay »Kacaabl. KelleHai aaebMeTTepre WOAY MEH XKapTbiAail KYPbIAbIMABIK, CyK6aTTap
HOTMXKECIHAE aHbIKTaAFaH >XubipMa 6ip Keaepri capariibiAapMeH TaAAdy 0apbICbIHAA HAKTbIAAHbII,
AATbl CcaHaTKa TonTacTblpbiAAbl. OAap >Ka3bIKTbIKKA MOCEAEHI Llellyre KaXeTTi AEHrel MeH yakbIT
eALEeMAEpiHe Kapai OpHaAaCTbIPbIAAbI. XKacbIA TEXHOAOTUSIAAPAbBI TapaTyAarbl KEAEPriAepAl TYCiHY
OCbl CaAaAAFbl CASICU LLELLITMAEP MEH MHCTUTYTTap XXYMECIH KYPYAAFbl aAFaLLK bl KaAam OOAbIN TabbIAaAbI.
3epTTeyaiH Herisri makcaTbl — KasakcTtaHAafFbl >KacbIA TEXHOAOTUSAAPAbI KOMMEPLMSAQHABIPYAbIH
YMbIMAACTbIPYLLBIABIK-9KOHOMMKAABIK, MEXaHM3MAEPIH 83ipAey. 3epTTey 6apbicbiHAa oAebMeTTepre
JKaH->KaKTbl LLIOAY, CapariibIAapMeH CyK0aT, TaAAQy >KOHE CMHTE3 SAICTEPI, MEXAHM3MAEPAI 93ipAeyAe
KELIEHAI DAIC KOAAAHbIAABL. HaTuxkeciHae, MexaHU3MAEPAiIH OObEKTICi MeH cyObekTiAepi, Herisri
KaFMAaAapbl, KaXXeTTi YbIMAACTbIPYLLbIAbIK, >KOHE 3KOHOMMKAABIK, KYPaAAAp, TOPT Herisri Makcar rneH
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OH 6ip MIHAETTEpP aHbIKTaAAbI. YCbIHbIAFAH KeLeH MEHEAXKEPAEPre aTaAFaH caAasa TUIMAI LweliMaep
KabblAAQyFa MYMKIHAIK Gepeai.

TyiiH ce3aep: KOMMEPUMSIAQHABIPY, >KaCbIA TEXHOAOTMSAAP, YMbIMAACTBIPYLUbIABIK, KOHe
3KOHOMMKAAbIK, MEXaHU3MAEP, MHHOBALMSABIK, MEHEAXKMEHT, TYPAKTbl AAMY.
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OpraH13auMoHHble U DKOHOMHYECKMe MeXaHU3Mbl KOMMepLMaAu3aLum
3eAeHbIX TexHoAorui B KaszaxcraHe

3eAeHble TEXHOAOTUM  SIBASIIOTCS  BKHEMLIMMM  MHCTPYMEHTaMM 06ecreyveHmst yCTOMUYMBOro
Pa3BUTMS SKOHOMMKM. [Tepexoa K 3eAeHO SKOHOMMKE TpebyeT M3MEHEHMS CYLLLECTBYIOLLMX MOAXOAOB
B YMPaBAEHUM, MHCTUTYTOB M PbIHKOB. B CBA3M € 3T1M, aBTOPbI MPOaHAAM3MPOBAAM TEKYLLIEE COCTOSHME
M XOA peaAM3aumu MPOEKTOB MO 3eAeHbIM TexHOAOrMsaMm B KasaxcraHe. bapbepbl, BbISIBAEHHblE
B pe3yAbTaTe KOMMAEKCHOro o0630pa AMTEPATYPbl M MOAYCTPYKTYPUPOBAHHbBIX MHTEPBbIO, ObIAM
MOATBEPXKAEHbBI B XOAE 0OCY>KAEHUI C IKCMepTamMm, 1 ABaALLATb OAMH Bapbep ObiA CrpynnmMpoBaH rno
wectn kareropmsm. OHM BbIAM pa3melLieHbl Ha MAOCKOCTM OTHOCUTEAbHO YPOBHEN BAACTU, B KOTOPbIX
pewaeTtcs npobAema, M CPOKOB AAS M3MEHeHMst cuTyaumu. [MOoHMMaHMe pasAMuHbiX GapbepoB B
KOMMEPLMAAM3ALIMM 3EAEHBIX TEXHOAOT M ABASIETCSI HEOGXOAMMBIM YCAOBMEM B pa3paboTke KOMMAeKca
MHCTPYMeHTOB. LleAblo  mnccaepoBaHMS  gBASIETCS  pa3paboTka  OpraHmM3aLMOHHO-3KOHOMMYECKMX
MEXaHM3MOB KOMMEpPLMaAM3aLIMM 3eAeHbIX TEXHOAOTMIA B KasaxcTaHe. B xoae MccAeAOBaHMS aBTOPbI
CAEAAAM paCLIMPEHHbI 0630p AMTEpPaTypbl, UCMOAb30BaAM METOAbI aHaAM3a M CMHTE3a, MHTEPBbIO
C 3KCrepTamu, a TakXKe KOMIMAEKCHbIM MOAXOA K pa3paboTke MexaHM3MoB. B pesyabtate 6biAn
MPEAAO>KEHbI 0GBLEKTbI M MPEAMETbI, OCHOBHbIE MPUHLMIbI, COOTBETCTBYIOLIME OPraHM3aLUMOHHbIE 1
3KOHOMMYECKME MHCTPYMEHTbI, YETbIPE OCHOBHbIE LIEAM M OAMHHAALIATH 3aAa4 KOMIAEKCA MEXaHM3MOB.
MpeaAaraemas CTPYKTypa Mo3BOASIET MEHEAXKEPAM M MPAKTUKaM NMPUHUMaTb HanboAee a3peKTUBHbIE

peLueHns B AaHHOM obAacTu.

KAtoueBble croBa: KOMMepUuMaAn3aumnd, 3eAeHble TEXHOAOI MM, OpraHn3alMOHHbIE M 3KOHOMUYeCcKne
MEXAHM3Mbl, MTHHOBALMOHHbIA MEHEA>KMEHT, yCTOl;ILIVIBOE pa3sunTHe.

Introduction

Leading countries of the world view the
«green» development of the economy as a priority
strategy and Kazakhstan does not stand aside from
this process. For many years, following work
in this direction was conducted in the country:
announcement of the «Environmental Protection»
year (Almaty Declaration, 1997), adoption of
the Environmental Code (2007), creation of the
Council for Sustainable Development (Resolution
of the Government, 2004), launching of the partner
program «Green Bridge» (GBPP, 2011), establishing
a «Green Academy» (GA, 2013), adoption of various
governmental programs to support this policy, etc.
In addition, an important role in the promotion of
green technologies was played by the international
specialized exhibition EXPO-2017 with the theme
«Future Energy», which was attended by about
100 countries around the world and about 10
international organizations (EXPO, 2017). Turning
point in sustainable development of the country was
the adoption of Concept of transition of the Republic

of Kazakhstan to the «green economy» in 2013.
It is expected to strengthen the development and
implementation of green technologies and increase
public awareness in our country. Observing the
significant progress in creating the prerequisites for
a «green economy» in Kazakhstan, one can notice
that there is a need to analyze domestic scientific
developments and their potential in the market of
commercialization.

Despite the adoption of the Law of the Republic
of Kazakhstan «On the commercialization of the
results of scientific and (or) scientific and technical
activities» in 2015 (CL, 2015), there are still
significant barriers to the commercialization of
research results even in conventional industries.
Problems like fragmented links between science and
industry, weak management of commercialization
of technology are applicable to all research fields;
however, as research shows, distinctive approach
should be applied to R&D in green development
field. In this regard, the study of commercialization
management of green technologies is particularly
relevant.
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Literature review

Development of proposals for the development
and improvement of the commercialization system
requires an integrated approach. The study of
organizational and economic mechanisms is an
object of scientific interest for many modern
scientists conducting research both in the field
of commercialization of innovations and in other
spheres of the economy. At the same time, the
authors in their works either do not define the
organizational and economic mechanism even in
cases when the title of the article is directly implied
it, or offer a narrow interpretation depending about
the research.

Udaltsova N.L. (2012) gives another definition.
According to her, the organizational and economic
mechanism is an important part of the entire
economic mechanism and can be defined as a set of
organizational and economic structures and levels
of governance, including legislative, financial,
economicandorganizational-administrativemethods
of impact, providing continuous development of the
facility on the basis of the principles of the goal-
oriented, systematic, integrated realization of the
potential, adaptability, coherence of interests of
interacting subjects, innovativeness.

Agaeva L.K. (2013) defines it «as an aggregate
of organizational and economic forms and methods,
instruments and levers of influence on the object,
linked in a single mechanism that allows achieving
the maximum beneficial effect and stable financial
and economic activity in the immediate and further
perspectivey.

We share the position of researchers who
view the organizational-economic mechanism as
a hierarchical system when private mechanisms
function at lower levels, each of which performs its
functions and affects the efficiency of the system as a
whole, and their unification creates a new category —
a complex organizational and economic mechanism
(Fedorovich, 2006; Novikov, 2011).

The definition of [lina S.A. (2016) is best suitable
for this study: the organizational and economic
mechanism of commercialization of innovations is
a complex of interrelated and interacting elements
that form a single whole, acting to effectively
commercialize innovation, as well as subsystems of
a lower level (private mechanisms).

In general, almost all definitions of the
organizational and economic mechanism are
characterized by the prevalence of the system
approach. Elements of such a system are:

— objects —a managed element;
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— the center is the control element that acts on
the object;

— subjects — the carriers of substantive and
practical activities involved in the work of the
«mechanismy;

— economic and organizational methods, levers
and instruments of influence;

— algorithm for implementing the mechanism.
In this case, the subject of this type of mechanism
can coincide with the center. The state bodies,
various companies, and public organizations can be
a center of the management mechanism (Bychkova,
2010).

Approaches to the formation of economic
mechanisms as a tool of interaction and impact
differ mainly in the degree of influence of the center
on the process of implementing the mechanism. The
application of each of them is expedient for solving
various tasks, depending on the degree of necessity
of participation of the center.

To apply this approach in our study, there was
a need to analyze all identified barriers and identify
responsible bodies for their solution.

Materials and methods

The quantitative methods of research have
long won strong positions in scientific research.
These methods assume that the characteristics
of the social environment constitute an objective
reality that is relatively constant in time and within
certain parameters. The dominant methodology of
the quantitative research is to describe and explain
the characteristics of the external behavior of this
reality by collecting numerical data on the objects
under study. Subsequently, these accumulated data
are subjected to statistical analysis.

Qualitative research methods assume that
individuals build social reality in the form of
meanings and interpretations and that these designs,
as a rule, are temporary and dependent on the
situation. The dominant methodology, in this case,
is to discover these meanings and explanations
(interpretations) by an intensive study of situations
in the natural conditions provided that the necessary
data are subjected to their analytical induction (Gall
et al., 2006).

Both research approaches have different
contextual differences, while qualitative studies
can complement quantitative studies to obtain more
reliable results (Esimzhanova, 2001). In this study,
both quantitative and qualitative methods of analysis
are used. The quantitative method of this research
work is based on statistical and microeconomic
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analysis to present certain calculated values for
constructing theoretical conclusions. The calculated
values represent a convincing scientific proof
of how events occur and by what principle they
work. Carrying out of qualitative research assumes
acknowledgment of results of the quantitative
analysis.

In the research work, a method of peer review
is used, which involves obtaining an expert opinion
on the issue under investigation, drawing on the
experience, knowledge, and recommendations
contained in the judgments of competent specialists
(Orlov, 2002). The generalized view of experts
obtained because of quantitative evaluation and
processing of results allows receiving an informed
decision, to understand the existing laws or to plan
the forecast of further directions of action. The
method of expert assessments as a scientific research
tool makes it possible to solve many problems, to
determine the ordered order of objects (phenomena),
factors, options for actions, etc. by the degree of
their importance.

To solve the set research problems, the most
common method is interviewing as one of the main
forms of expert assessments and preferred methods
for gathering the necessary information (Litvak,
1982). Various types of interviews can be used to
obtain peer reviews (Bryman, 2012). The interview
can be structured, unstructured or semi-structured
(Kvale, 1996).

We aimed to consider the commercialization
issues of green technologies in Kazakhstan as the
main tool of establishing sustainable economy.
Previously, 23 interviews with experts in green
technology were conducted and analyzed
(Zhidebekkyzy, 2016). Conducted expert interviews
have allowed revealing some factors that were
noted during the preliminary literature review. As a
result, we have selected the most significant factors
and important barriers that affect the successful
commercialization of green technologies in
Kazakhstan

To wvalidate of the identified barriers to
commercialize green technologies have been
carried out the experts from academia and industry.
A workshop was conducted in which experts (four
from academia, two from management and two
from industry) were invited for a brainstorming
session to seek their opinion on how important a role
the barriers play in hindering the implementation
of green technologies in the Kazakhstani context.
Barriers identified through extensive literature

review and semi-structured expert interviews were
validated through discussions with experts (academia
and senior/middle-level engineers/managers) and
twenty-one barriers have been categorized into six
dimensions based upon their nature in adoption
of green technologies, i.e. Financial & Economic,
Infrastructure & Technical, Legislative, Personnel
& Staff, Socio-cultural, Personal. These identified
barriers to commercialize green technologies are
shown in Table 1.

Table 1 — The priority weighting and ranking of barriers to
commercialize green technologies

Dimensions of

barriers Barriers

High costs of necessary technologies
(FE1)

Lack of funding for R&D phase (FE2)

Low wages of scientists (FE3)

Financial &

Economic (FE)
High initial costs for own production
(FE4)
Insufficient material base (IT1)
Infrastructure Lack of national infrastructure (IT2)
E?ILT’gechmcal Poor communication (IT3)
Priority for foreign ready-made
technologies (1T4)
Lack of intellectual property protection
(LEI)
Legislative Lack of incentives for industry (LE2)
(LE) Drawbacks in commercialization law

(LE3)

Lack of trained people in innovation
management (PS1)

Lack of experience (PS2)

Isolation of consulting specialists from
industry (PS3)

Lack of understanding among officials
(PS4)

Low demand in domestic market (SC1)

Personnel &
Staff (PS)

Socio-cultural

(SC) Low purchasing ability of population

(SC2)
Lack of awareness (SC3)

Reluctance of a scientist to engage in
commercial process (PL1)

Overlooking proper market research
(PL2)

Faith & Beliefs (PL3)

Note — compiled by authors based on own research

Personal (PL)
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We placed them on the sheet according to two
questions:

1. Who is responsible for solving or eliminating
this barrier?

2. How long will it take to improve the current
situation?

N
Macro level

—_

Y
Meso level

|

)
Micro level

—

By answering to these questions, we
distinguished three levels of authority — macro,
meso and micro levels; three periods for changing
the situation — short-term (up to 2 years), medium-
term (3-5 years) and long-term (6 years and more).
The results are presented in Figure 1.

Short-term

Medium-term

Long-term

Figure 1 — Positioning of barriers according to period and decision-making level
Note — compiled by authors based on own research

This analysis may play an important role in
understanding various barriers, and ranking of
these will help in their removal to commercialize
green technologies in Kazakhstan more effectively
and efficiently. This analysis has presented a
benchmarking framework to make complicated
decisions towards the removal of these barriers.
Understanding barriers in technology diffusion leads
to important lessons in designing policy instruments
and institutions for diffusing green technologies in
developing countries like Kazakhstan. The proposed
framework permits managers/practitioners to make
decisions in the most effective and efficient way.

Results and discussion

As results show, most of Financial & Economic
barriers (FE1, FE2, FE4) are strictly related to policy
of financing at the state level and implies at least
medium-term period to increase current figures.

Similarly, legislative framework is also regula-
ted by state and requires a time to be adjusted. For

ISSN 1563-0358
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example, scientists pointed at inefficiency of new
Commercialization law. However, state bodies
need a time to evaluate the influence of current
edition. Therefore, LE3 and LE1 are situated for
macro-level and at least medium range of time.
LE2 is a complicated step in forming a necessary
legal base for encouraging industry to implement
domestic scientific research results in green
technology field.

Barriers related to human resources issues could
be solved at meso level by providing proper training
and education (PS1, PS2). These two barriers are
related to IT3, that is poor communication. PS3 and
PS4 are substantial drawbacks, however, ensuring
proper training and discussing the problem with
officials would lead to the quick improvement on
this matter.

PL2 is conditioned by lack of pre-research and
ignoring of «market-pull» principles. Therefore,
universities or research institutes are directly
responsible for ensuring proper choice of research
topics. FE3 is also could be solved by wage policy
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at micro level, even though it is dependent on macro
policy sets.

Socio-cultural factors like SC1, SC2 and SC3 are
essential in transition to green economy. «Green»
thinking leads to forming a domestic market,
demand for environmental-friendly products, and
high commitment to sustainable growth principles.
However, change in these factors could take years to
occur, and strong government support is vital.

IT4 barrier could not be eliminated before there
will be competitive domestic alternatives, so it is
applied for long-term period and requires support at
macro level. Same can be said to 1T2.

Regarding PL1, PL3, there is a positive
anticipation ~ that  active  promoting  of
commercialization of science will lead to higher
involvement of scientists to commercialization
process.

IT1 barrier are dependent on macro policy
of funding. However it is more responsibility of
universities, research institutes, and laboratories to
organize a proper work opportunity.

Regarding the organizational and economic
mechanism for introducing green technologies, the
degree of influence of the center (the state bodies and
structures) at various stages can be different, and it
seems possible to form an integrated approach to the
formation of such a mechanism. Taking into account
the proposed approach, we have formed an integral
approach to the development of to the management
of commercialization of green technologies system.

Proposed  organizational and economic
mechanism is presented in Figure 2a and Figure 2b.

According to this system:

1. Object of the mechanism is organizational-
economic relations arising in the process of
introduction of green technologies.

2. Subject of the mechanism is existing and
created entities planning the introduction of green
technologies.

3. Core is an element that creates the rules for the
most effective implementation of the mechanism.

Based on of generalization of existing
approaches, following basic principles can be
distinguished:

— the principle of purposefulness: the main
goal of this system is ensuring achievement of the
country’s sustainable development goals;

— the principle of profitability: the choice of
tools should ensure the achievement of goals with
the efficient use of resources;

— the principle of adaptability: rapid response
to various changes in the external environment,

including the possibility of transformation from the
mechanism.

The implementation of the proposed mechanism
should be provided by appropriate organizational
and economic instruments.

The necessary tools for are:

— regulatory and legal support for the
functioning and strategic development of the system;

— measures of indirect state support of
innovative development;

— financial security — improving and increasing
the availability of financial instruments.

Four goals are set to ensure the achievement of
the main goal:

1. Creating favorable conditions for a green growth.

2. Ensuring the emergence of new green
technologies.

3. Promoting diffusion of green technologies.

4. Development of necessary human resources.

11 objectives in total are dedicated to attainment
of goals set in a mechanism.

Conclusion

By analyzing current situation in Kazakhstan re-
garding green economy, we propose next measures
to develop this process of moving toward sustain-
able development:

1. Support attracting private investment for
R&D and the commercialization of green innova-
tions. Proper policy development should ensure
competitive selection processes, focus on produc-
tivity, rather than on specific technologies, avoid
favouring existing officials or create opportunities
for lobbying, provide a rigorous impact assessment
policy and contain costs.

2. Combine support for green and general-pur-
pose technologies. Creating efficient infrastructure
will be beneficial for any technologies.

3. Assistance to the growth of new entrepre-
neurial firms. New entrepreneurial firms play an
essential role in providing green innovations that
challenge existing firms and business models. The
policy should create space for such new firms, al-
lowing them to enter, exit and grow, ensure fair
competition and improve access to finance, which
remains the main obstacle to entry and growth of
young firms.

4. Diffusion enhancement to promote the wide
dissemination of «green innovation» within and
between countries. It is necessary to explore new
approaches to the dissemination of knowledge and
technology.

18 Xabapuibl. DxoHomuka cepusicsl. Nel (127). 2019
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- gradually increase the level of institutional funding for research at
universities;

- increase the share of GDP for R&D in general, resulting in
improvement of overall system;

- increase the amount of money for applied research and field research.

- modernize research laboratories at universities and scientific institute;

- encourage and support scientists in finding new sources of funding;

- avoid unrealistic expectations on short-term period after providing new
equipment.

- remove red tape and bureaucratic hinders;

- revise law on commercialization by considering opinions of scientists;
- improving the legal support of green technology commercialization
activities.

- make green growth principles a top priority at a national level;
- put a strong emphasize on the urgency of transition to green economy;
- avoid statements that are not substantiated.

- invest in long-term strategies of environmental educating of young
generation;

- provide motivation for scientific research in this field by increasing
attractiveness of the science;

- increase awareness of population by all possible means of information
channels;

- organize training courses on environmental challenges at higher
education institutes.

- tax incentives for implementing green technologies

Figure 2a — Organizational and economic mechanism for commercialization of green technologies

{

N NN N

|

4 N

Objective 1. Provide financial
support

g

Objective 2. Provide sufficient
technical base

- J

4 N\
Objective 3. Strengthening of

legislative framework
- JJ

Objective 1. Improve the system
of state support policy
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Objective 3. Create incentives for
industries
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Note — compiled by authors based on own research

- expanding the scope of competencies from basic research to
development and test with industry;

-support interactions and promote actual research and innovation
partnerships between these institutions;

- provide more autonomy for scientists.

- increase the number of students in the field of innovative management
and revise curricula to add joint lessons with nature sciences
representatives;

- retraining consulting specialists from people with technical
background;

- introduce the discipline “Commercialization of green technologies” to
master students as an elective course;

- involve experts with experience in technology based

companies and venture capital investment

- small and medium enterprisers are introducers of innovations,
therefore strong entrepreneurial culture will provide a necessary
environment for green technologies

- encourage SMEs to upgrade their production technologies and
introduce eco-friendly standards;

- proved financial and non-financial support for entrepreneurs willing to
introduce green innovations;

- intensify knowledge transfer in research-performing organizations;
- increasing the diversity of knowledge transfer channels by R&D
collaboration and contract research for an industry

Figure 2b — Organizational and economic mechanism for commercialization of green technologies
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5. Strengthen markets for green innovation and
changing consumer behavior.

The policy also needs to consider the time-
frame and the potential benefits and risks of im-
plemented policies. Some developments are al-
ready available in the market; some may be still
under development, or in a demonstration or pre-

demonstration phase. Others will only emerge
over a much longer time and will require further
research and development. Political efforts will
differ during this timeframe, from basic research
to pre-competitive research and demonstration ef-
forts, to policies aimed at developing or shaping
the market.
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